up-wellings are more intense and can drive cold, nutrient-rich water all the way to the shore.
It is unlikely that the temperature drop alone caused by the cold water is responsible for coral bleaching, as it amounts to only a few degrees and does not go below normal winter temperatures for the reef, so the role of up-welling in bleaching remains unclear. To investigate this, and other aspects of the life of coral reefs, a team of scientists are installing a smart sensor network to monitor the Great Barrier Reef.
The sensor network will function in many ways similarly to the internet. Each sensor is network enabled, can be given an IP address, and can be programmed and reprogrammed. They use wireless technology to communicate with each other and to send information back to a central location. Like the internet, if one sensor drops out of the network or a new sensor is added, they can reroute to accommodate the change.
Because they use microwaves, smart sensors can send much larger amounts of information much faster than the traditional high-frequency radio systems that have been used to monitor the reef up to now. They can also function over long distances by taking advantage of a phenomenon known as ducting. This involves a region of rapidly changing humidity just above the ocean surface, known as the evaporation duct, that causes refraction of microwaves such that they bend toward the earth and therefore follow the curve of the earth rather than sailing off into the atmosphere.
Using this, microwave signals have been reliably sent over distances of 70 km (the greatest distance from the shore to the reef is 100 km), unlike traditional line of-site radio transmissions. Although satellite communication can also achieve this, the cost is prohibitive, while the sensor network has been designed to use off-the-shelf technology to keep costs low. The Great Barrier Reef sensor network will consist of hundreds of sensors around Davies Reef and Magnetic, Orpheus, Heron, and Lizard Islands and may eventually increase to perhaps thousands along the entire 2,000 km length of the reef.
Information gathered by sensors mounted on buoys in the ocean will be correlated with data collected from the weather stations operating on the reef. In addition, sensors equipped with video cameras and mounted on the weather stations are planned that will send back live video images of the reef.
The smart sensor network can monitor factors such as salinity, water temperature, light, and current. Because they are small and inexpensive, they can be positioned to compare these factors over both small and large distances. The sensors can also monitor water quality, which has been linked to local, but not global, bleaching events.
The sensors will also be used to understand how the coral reef system normally functions at both the local and general level. 
Speed sequence
A new series of major prizes to boost research in areas such as mass human genome sequencing is under way. Nigel Williams reports.
An elite club of billionaires from movie producers to dotcom entrepreneurs has announced plans to change the face and pace of scientific research in key areas including genome sequencing.
With money and influence, the 20-strong team, including the co founder of Google, a former White House aide and the billionaire genetics entrepreneur, Craig Venter, are to launch a series of multimillion dollar prizes to accelerate scientific breakthroughs that otherwise might be decades away.
Together, they make up the X-Prize Foundation, an organization set up by Peter Diamandis of Space Adventures, the company that arranged for the world's first space tourist to fly to the International Space Station in 2001.
The foundation plans to launch three prizes of at least $10 million this year to crack some of the toughest problems facing genetics, nanotechnology and the car industry. "Our goal is to build ourselves into a world-class prize institute and focus on using those prizes to attack some of the grand challenges of our time," says Diamandis. "By setting up prizes with a big enough purse, you can reach across space and time and problems will get solved."
The move follows the foundation's success with the Ansari X-Prize, which promised $10 million for the first commercial manned spacecraft to reach suborbital space twice within two weeks. Named after Anousheh Ansari, a dotcom multimillionaire and one of only two women on the foundation's board, the prize attracted 26 teams which spent more than $100 million trying to win. The winning entry by Burt Rutan in 2004 with his SpaceShipOne forced US officials to draw up regulations concerning commercial space flight and spurred Richard Branson, head of the Virgin group, to add space tourism to his portfolio.
Amongst the future prizes will be $10 million for the first company to sequence the genetic code of 100 people in a matter of weeks. The prize is intended to force private industry to find ways of making full genome sequencing cheap enough for everyone to afford. A full genome sequence currently takes around six months to read and costs $20 million. So there is a real challenge ahead. "The value of having the human genome doesn't really occur until you have tens or hundred or thousands of people."
